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INTRODUCTION 
This report describes management activities and characteristics of cui-ui (Chasmistes cujus), 
Lahontan cutthroat trout (Oncorhynchus clarki henshawi), and Tahoe sucker (Catostomus 
tahoensis) spawner migrations through the Marble Bluff Fish Facility (MBFF) during the spring of 
1995. 


Marble Bluff Fish Facility Operations 

Marble Bluff Fish Facility operations and design have continuously been modified since 
construction in 1975 to accommodate dynamic environmental conditions and to overcome 
inherent deficiencies. Appendix | describes MBFF components and operations since 1978. 


In preparation for the 1995 spawning season, physical modifications and operational changes were 
made to MBFF to improve passage effectiveness and reduce mortalities. To improve operational 
efficiency and provide consistent 24 hour operation, MBFF staffing was doubled over the 
previous year to three crews of 4-5 people working four days a week during two shifts. The 
crews were staffed by Fish and Wildlife Service personnel from Marble Bluff Fish Facility, 
Northern Nevada Fishery Program C'ffice, Lahontan National Fish Hatchery, Stillwater National 
Wildlife Refuge, and volunteers from the National Civilian Community Corps. 


To improve passage and regulate the number of cui-ui migrating from Pyramid Lake into the 
fishway, the Fishery Program Office, in collaboration with Waterman Industries engineers, 
developed a tilting weir that prevented fish from entering the fishway but allowed fish in the 
fishway to fall back to the lake. The tilting weir was installed below the terminal ladder at the 
lake/fishway interface. This reduced overcrowding in the ladders, improved cui-ui migration 
efficiency, and alleviated the potential for mortality. The area in the canal from the terminal 
ladder to the lake was further reduced from the 1994 configuration to lessen numbers of cui-ui 
that could crowd the area at one time. 


Several modifications were made to the river trap area to improve passage efficiency from the 
river. The river trap cage release mechanism was successfully modified to enable immediate 
release of cui-ui. To reduce or eliminate the need to bring fish into the fish handling building for 
enumeration, a video camera was installed to film and estimate numbers of cui-ui released through 
a chute that bypasses the fish handling building. Total run size could then be estimated at a later 
date. Samples of river trap catches were released into the building to collect data on size and sex 
ratios. Flood lights were installed to monitor nighttime cui-ui congregations at the base of Marble 
Bluff Dam. 








CUI-UI SPAWNING RUN 
Northern Nevada experienced a 150% of normal water year for 1995. Reservoir levels within the 
Truckee River watershed, which were severely depleted following 6 years of drought, were 
recharged to capacity. Natural snowpack runoff provided sufficient instream flow in the Truckee 
River to support a cui-ui spawning migration. 


After installation of the tilting weir near the fishway/lake interface on March 29, water was 
diverted down the fishway channel. The 1995 cui-ui spawning run was characterized by four 
surges and continued from April 6 through July 14 (Figure 1 and Appendix 2). From June 1 to 
June 6, approximately 61 percent of the total run was released upstream from the MBFF. On 
June 4, at least 23,171 cui-ui were conveyed upstream (Appendix 2), setting a record for the most 
fish moved at the MBFF within a 24-hour period and exceeding total run sizes for 10 of the last 
12 runs (Table 1). Because of modifications and sufficient staff, operations were successful in 
passing the largest migration on record (Table 1) with minimal mortalities. During the spawn 
season, only 92 cui-ui deaths were attributed to operations of the MBFF. Total run size for 1995 
was 112,685 cui-ui. 





River Trap Operations 

During peak cui-ui spawning migrations, management efforts shifted to convey the maximum 
number of fish beyond the MBFF without affecting momentum of the run or causing mortalities. 
Therefore, minimal effort was expended to collect biological data other than total estimated 
numbers. During these peak migration periods, counts of fish were estimated by viewing video 
footage of fish released through the fish processing building bypass chute. Appendix 3 explains 
the method employed to estimate number of cui-ui viewed on video. 


An estimate d total of 18,492 cui-ui were captured in the river trap and released upstream. Of this 
total, 15,377 cui-ui were estimated from: video footage (Appendix 4). A total of 183 river trap 
releases were filmed and viewed to estimate number of cui-ui released. Most releases estimated 
by video footage occurred between June 2 - 8. The total number of cui-ui captured by the river 
trap and conveyed through the fish handling building was 3,116 fish which comprised 
approximately 17 percent of the total cui-ui captured by the river trap. 


Fishway Operations 
A total of 94,193 cui-ui ascended the fishway and were released upstream from MBFF (Appendix 
2). This includes 14,510 cui-ui transported by truck on 35 occasions (Appendix 5). The total 








Table 1. Numbers of cui-ui entering Marble Bluff Fish Facility through the fishway and 
the river trap, 1976 - 1994. This table was assembled using information presented 
by Scoppettone et al. (1986), Coleman (1986), Coleman et al. (1987), Buchanan 
and Burge (1988), Heki (1994), and raw data collected in 1994 and 1995. 
Fishway totals include fish netted from ladders and transported upstream from 





Marble Bluff Dam. 
Sex Ratio 

1976 0 0 

1977 0 0 

1978 33 0 1.0:0.5 
1979 139 0 1.0:0.2 
1980 4,984 0 1.0:0.5 
1981 47 0 1.0:0.8 
1982 13,804 l 1.0:1.3 
1983 5,994 20 1.0:1.3 
1984 0 11,374 1.0:2.5 
1985 0 9,502 1.0:1.9 
1986 0 35,080 1.0:1.3 
1987 0 5,301 1.0:1.9 
1993 15,558 3,095 1.0:0.4 
1994 47,434 18,911 1.0:0.5 
1995 94,193 18,492 1.0:0.7 


























: = 
- - Os rm oe ¢ 
= . | ~=aee — = 
- . fw»? 24 Shorr Spy 6 Tete Be a , ( 
° . ~ » >. . 


























| | 5,000 3 

15 ‘Fishway Run —e : 

° | 4,000 2 
S | Discharge —» 7 
< | | on 
= 10 - | peo ' p + 3,000 2 
st t i 2 
s . 
E o 
2 A] 
“ £ 
2 

ra 




















1 11 #2 #4 #144 «+24 «#31 «+10 20 30 += 10 
April May June July 


Figure 1. Seasonal distribution of cui-ui captured at Marble Bluff Fish Facility in relation to Truckee River discharge 
(USGS 1996) measured at Nixon, Nevada, 1995. Total cui-ui captured from the fishway and river trap 


were 94,193 and 18,492, respectively. 








(Appendix 2). This includes 14,510 cui-ui transported by tuck on 35 occasions (Appendix 5). 
The iotal sample of cui-ui that were sexed or measured was 17,921 fish and comprised 
approximately 19 percent of the total cui-ui captured from the fishway. The tilting weir was 
used successfully to reduce overcrowding in all four ladders. This improved swimming 
efficiency and significantly reduced incidence of mortality. The weir was easily raised and 
lowered by one person. 


Cui-ui Length Frequencies 

A sampling scheme of measuring fork lengths from the first 100 cui-ui captured during a work 
shift resulted in an over-represented sample from thie fishway (n=7523) versus the river trap 
(n=1045). An analysis of variance for fish measured indicate that females were significantly 
larger than males (P<0.001), whereas, lengths among capture locations were not significant 
(P=0.092). Cui-ui length frequencies, irrespective of capture location, are presented in figure 2. 
The mean fork length for females was 541 mm +/- 31.3 (SD), whereas, the mean fork length for 
males was 508 mm +/- 28.6 (SD). Mean fork lengths for both sexes were not significantly 
different between 1994 and 1995 (P=0.265), but were significantly smaller in 1993 (P<0.001) 
(Figure 3). Length frequency, cohort composition, and aging studies of the cui-ui population in 
Pyramid Lake are currently being conducted by the United States Geological Survey - Biological 
Resources Division (USGS-BRD), and may reveal some reasons why mean size of cui-ui did not 
increase in 1995. 


Sex Ratios 

Without adjustment for disproportional sampling, the overall sex ratio for the 1995 spawning run 
was 1.0 male to 0.7 female. This ratio reflects a greater proportion of females than observed in 
1993 and 1994 and is consistent with the noted shift for a preponderance of males in the 


spawning run beginning in 1993 (Table 1). 


Cui-ui Larvae Production 

Based on USGS-BRD provisional data, egg and larvae production doubled over the 1994 
spawning season and corresponds to the twofold increase of cul-ui assisted upstream. Larvae 
survival produced upstream of Marble Bluff Dam was also higher than the 1994 szason. 
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Figure 2. Comparison of 1995 female and maie length frequencies. 
Data are not adjusted for disproportional sampling. 
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Figure 3. A comparison of cui-ui length frequencies, 1993 - 1995. 
Data are not adjusted for disproportional sampling. 
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Table 2. A summary of cui-ui egg production, larvae produced and percent survival above 
Marble Bluff Dam for the past three spawning seasons (USGS-BRD provisional 
data). 





Year | Eggs Produced | Larvae Larvae Survival 
(Millions) (Millions) (Percent) 


























1993 322 27 8.4 
1994 1,632 79 4.8 
1995 3,379 303 9.0 





LAHONTAN CUTTHROAT TROUT SPAWNING RUN 
The Lahontan cutthroat trout (LCT) spawning run enumerated at MBFF in 1995 started April 3 
and continued until June 28. Daily counts fluctuated throughout the season (Appendix 2) and 
appear to be related to water temperatures. Three day totals are presented in Figure 4 to better 
illustrate temporal trends. Most fish were captured from mid-April through mid-May. Peak 
movement occurred when mean daily water temperatures ranged from 7° to 12° C. 


Annual LCT spawning run size at MBFF ranged from 42 fish in 1980 (Coleman 1986) to 1,347 
fish in 1986 (Coleman et al. 1987). In 1995, at least 170 LCT were enumerated at MBFF which 
includes 117 captured in the river trap and 53 captured from the fishway (Appendix 2). The 
number of LCT present in river trap releases made through the fish processing building bypass 
chute is unknown. Most of the LCT captured except for 18 fish, were sexed and measured. The 
1995 LCT spawner sex ratio was 1.0 male to 1.5 females and is consistent with previous years. 


Mature LCT ranged in fork length from 295 mm to 860 mm. Males were generally larger than 
females with a mean fork length of 485 mm compared to 421 mm (Figure 5). Mean size of 
spawners in 1995 have decreased when compared to spawn runs prior to 1987. From 1979 to 
1987 mean fork length of females ranged from 458 mm to 548 mm, while males ranged from 485 
to 598 mm (Coleman 1986, Coleman et al. 1987, Buchanan and Burge 1988). Tagging studies 
performed by Pyramid Lake Fisheries have noted a trend for smaller LCT beginning with the 
1986 year class (Monda 1994). Previous investigations of length/age relationships for Pyramid 
Lake LCT (Coleman et al. 1987, Monda 1994) indicate that 1995 spawners likely ranged from 2 
to 8 years old. 
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Figure 5. Length frequency of female and male Lahontan cutthroat trout 
captured at Marble Bluff Fish Facility in 1995. 
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At the request of Pyramid Lake Fisheries, a total of five large males captured at MBFF were 
transferred to their hatchery facilities. These fish ranged in fork length from 650-860 mm. 


TAHOE SUCKER SPAWNING RUN 
The Tahoe sucker spawn run in 1995 extended throughout the entire operational period at MBFF. 
A major peak in the run occurred April 25-29 (Figure 6). At least 19,068 Tahoe suckers passed 
through MBFF in 1995 (Appendix 2). No sex or length data were collected on these fish. 


SUMMARY 
Excluding the drought years, yearly modifications have been made to MBFF in an attempt to 
improve attraction, reduce mortalities, and increase spawning run size of cui-ui. Lahontan 
cutthroat trout and Tahoe suckers appear to be unaffected by modifications to MBFF. Relative 
abundance and size of LCT spawners have exhibited a downward trend from runs experienced in 
1986 and before; however, this trend may be related to stocking activities and the lack of 
recruitment from the Truckee River. Cui-ui mortalities have occurred to varying degrees since 
MBFF was constructed despite the minor annual modifications that have occurred. The inherent 
limitations of MBFF for cui-ui have not been overcome. The size of the cui-ui population, in 
conjunction with their migration behavior, will require a major redesign of MBFF, or lake 
elevations high enough to provide for uninhibited passage over Marble Bluff Dam, if cui-ui 
recovery is to be achieved. Currently only a small percentage of the adult population is passed 
through MBFF to spawning habitat in the lower Truckee River. Furthermore, the longer the 
population holds in Pyramid Lake waiting for their opportunity to spawn, the greater the impact 
of pelican predation. 
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Figure 6. Seasonal distribution of Tahoe suckers captured at Marble Bluff Fish Facility in 1995. 
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Appendix 1. A Description of Marble Bluff Fish Facility Components and Operations, 
1978-1994, 


Marble Bluff Fish Facility Description 

Marble Bluff Fish Facility consists of tour major components: Marble Bluff Dam, fish handling 
building, river trap, and fishway. Marble Bluff Dam was constructed by the Bureau of 
Reclamation to provide grade control for the lower Truckee River and to impound and divert 
water to the fishway. The dam is approximately 175 feet across and 40 feet high with a baffled 
concrete apron. The fishway extends 3.1 miles from the fish handling building at the northwest 
side of the dam to Pyramid Lake. It consists of a clay-lined, earthen canal, 3 feet deep by 8 feet 
wide and four concrete ladders, 8 feet deep. The fishway operates at flows between 30 and 50 
cubic feet per second (cfs) and is functional when the level of Pyramid Lake is between 3,784 and 
3,810 feet above mean sea level. 


Originally, MBFF ladder design was patterned after fish ladders used at Ice Harbor Dam on the 
Snake River, Washington, with 27 concrete baffles, each baffle containing a 1-foot by 1-foot 
bottom orifice, with the ladder ascending a 1:10 slope. In 1983, the orifices were blocked with 
plywood to reduce turbulence and wooden weirs were inserted between each concrete weir to 
reduce the height barrier. In this modified ladder design, water flows over the weirs in a zigzag 
pattern, with water depth over each weir not exceeding 7-inches. Velocity within each ladder can 
be regulated with a valve at the head of each ladder. Water is diverted laterally to a valve box 
where it is rediverted at four sites along the lower third of the ladder. Water depth in all four 
ladders is 8-feet when fishway flows are 40 cfs. Cui-ui use the low velocity space downstream of 
each weir as resting places. 


After ascending the fishway, all fish pass through the fish handling building. The building contains 
a V-weir, fish-holding pens, a fish-sorting table, and associated equipment used to crowd and 
transport fish upstream of the dam. Ail fish entering the building from the fishway are countea, 
randomly selected fish are measured, sexed, and checked for tags; then fish are released upstream 
of Marble Bluff Dam. 


The river trap is located between the fish handling building and the base of the dam and consists 
of aconcrete channel, V-weir, and fish elevator. The river trap is only accessible when the 
Truckee River delta allows fish passage. Once at the base of the dam, cui-ui locate the 10-feet 
wide river trap channel. They migrate approximately 40 feet up the channel and make a 90 degree 
turn into the entrance of the river trap cage. The cage is raised 40 feet to either the elevation of 
the fish handling building where the fish are processed as described earlier or raised to the river 
elevation upstream of the dam. Two factors, lake elevation and river discharge, determine river 
access. It has been estimated that minimum lake elevation necessary for delta passage is between 
3810 and 3815 feet above mean sea level (Buchanan, 1987 and 1988). However, during the 
1993, 1994, and 1995 spawning seasons, sporadic delta passage was achieved by cui-ui at lake 
elevations of 3797 feet and lower. The dynamics that created the ephemeral channels through the 
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delta are complex and it is currently unclear how reliable this passage may be. There are several 
advantages to delta passage: Runs tend to be earlier and larger, it is less stressful to migrating 
cui-ui than the fishway, and it provides relatively non-selective passage for males and females of 
all age classes (Buchanan and Strekal 1988). 


Marble Bluff Fish Facility Operations from 1978 - 1994 

Marble Bluff Fish Facility was constructed to provide access for cui-ui and Lahontan cutthroat 
trout (LCT) from Pyramid Lake into historical spawning habitat in the lower Truckee River. An 
impediment to natural spawning migrations was created following the construction of Derby Dam 
in 1905 which diverted a large portion of the Truckee River to the Carson River Basin. 
Consequently, Pyramid Lake elevations declined rapidly, causing erosion and the formation of an 
expansive delta at the mouth of the Truckee River. Cui-ui, because they are a long-lived species, 
were able to persist despite subsequent years with little or no recruitment. At the time MBFF was 
constructed there were only two major year classes: 1950 and 1969. The original strain of LCT 
was extirpated by the early 1940's. The current strain of LCT in Pyramid Lake is a conglomerate 
of several lake strains and is sustained by hatchery production. No natural reproduction by LCT 
has been documented to date. 


Cui-ui spawning migrations did not occur immediately following the construction of MBFF 
(Coleman, 1986). The ladder design in the fishway, which was patterned after salmon ladders 
from the northwest, created velocity and gradient barriers to cui-ui. The first run of 33 individuals 
occurred in 1978 (Table 1). Fish ladder design limitations were progressively improved from 
1978 to 1982 by inserting wooden baffles between the concrete baffles and blocking the orifices, 
thereby reducing velocity and head height in each ladder. The last ladder was modified prior to 
the 1982 spawning run. The largest fishway migration during the early years of fishway operation 
was 13,804 cui-ui in 1982 (Table 1). A small run occurred in 1983; the last year the fishway was 
used by cui-ui prior to the 1993 spawning run. 


Above normal water years from 1983 through 1986 increased Pyramid Lake elevation from 3,793 
feet to 3,816 feet, its highest point since construction of MBFF, and resulted in reliable delta 
access for cui-ui. Spawning runs between 1984 and 1987 were assisted upstream at the river trap 
rather than the fishway (Table 1). During that period, some effort was made to improve river trap 
design and to develop a bypass ladder around the building. The bypass ladder never functioned 
properly and was abandoned. The original river trap was replaced after the 1987 season by a cage 
system that retained water as it was lifted. 


Following the 1987 spawning season, the region experienced a severe drought which prevented 
Cui-ui spawning migrations for the next five years. Limited or no snowpack runoff during these 
years severely reduced instream flow in the Truckee River, resulting in poor spawning and rearing 
conditions. Storage in Stampede Reservoir had been depleted during the 1987 spawning season 
and therefore water was not available to support any spawning runs during this period. No 
modifications to MBFF were planned or implemented during this period of dormancy to address 
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The 1993 winter was greater than normal and provided the opportunity to induce a cui-ui 
attempted to migrate by April 1 during unseasonably warm temperatures, earlier than previous 
spawning runs through MBFF. It quickly became apparent that there were more cui-ui in the 
adult population than had been reported to date. Marble Bluff Fish Facility and staff were rapidly 
overwhelmed by the number of cui-ui migrating both the fishway and the river trap. The new 
river trap cage, which had never been tested, had a flawed gate design that did not properly 
function when large quantities of fish (i.e. > 2000) were present, resulting in mortalities. The 
ladder system was still a significant limitation where tens of thousand of cui-ui that attempted 
entrance to the terminal ladder were unable to migrate and thousands were killed. However, 
personnel managed to assist 18,653 cul-ui upstream, the second largest run at MBFF at that time 


but less than 3.5% of the pre-spawning aggregate. 


Although 1994 was another drought year, sufficient water was stored in Stampede Reservoir to 
support the instream flows necessary for a cui-ui spawning run. The Service made minor 
modifications to MBFF based on the experiences during the 1993 spawning season. 

Cui-ui access to the fishway was restricted and the Service added four people to operate MBFF. 
The majority of cul-ui were assisted through the fishway and passed upstream. Total run size was 
66,345 cui-ui, a new record for MBFF with a greater participation of the pre-spawning aggregate 
than the previous year, approximately 6.3% of the pre-spawning aggregate. 


16 

















CC £_£<$<$_§__$ Oe 


1995. 


Upstream From the Marble Biuff Dam 


ix 2. Daily Total Numbers of Fish Released 
Fishersy cui-ui totals include fish transported during emezgency trucking operations. 


Trap 


JsccconZoc-o--o-co-w-commnggRRtatin oes l3 2099 RHORS RURRZCABS ARETE RROLARESD 


Fistway 


ty SNOLK OL ONG KH NODOOKARNOKOONMMONS KOKRNOMONNM KE KROL KON K LONONENNONKO@OOOCCOSeH<KS 


a NGRS SERGSTESSgr on zr eR eBAR egg sEsanescSSeseanaessVRe ESRERLERS 


SRETEERAARSSRES 


113 
113 


Ascccccccccccc. coccoooomRansinoog-oZlIQroo-co-mRAYouso “Aen ed S8#i8es #83 8s 


34 ONOOK OMOe Me NO OT FOMOVIOONNMOKKOCOKONHK ONE KK KH RMOAK OMOMOOOKNNNONOTOOOOCOree nos 


SSRRBSESBIRKLA 


117 


ofer2g 


S§ERIERY TOSSELESSRSRKLRNRISS EssassaetSZeSSExNaus8ae 


Trap not operated 
Trap not operated 


j Pooonecrerrercore com#as BRR RSAERSS-RERSSSRIE RUS ESRR ARIES STEERER ER er een es 


- 
RBRro--voommoGFSBESYRRASREN ool lnm RS SERS SKIRT SHERUSERLERSS ESBS 


MLL IMIRITT TTT TLE 


08/17/95 





17 

















_—— ——  e 


1995. 
112885 


AR er sk vanetcocouc-cocconnncocccr-cecccececc 


170 


G---cre--c-c00c-cccccccccccccccccccccccccs 


River Trap und Fishway 


106 


19088 


= HORS noVRoooSERRoceo8$ 5 coLgG LB Zooos BS Roo8 


Joo-nnmo 2288 coco $Fobn- oh Foce--EEFocock$o 


18482 


Upstream From the Marble Bluff Dam 


117 


a 
poner ence eo FES ecco oooh Focc co EEF oc ooh Ee 


18 


{3 onS20-n va SSS ee snBSos: = SEneseoSESyezb $s , 


94193 


AGEL GR-nn0-cocmc-ccccc--n¥¥ooccc$$Ecooc$$e 


[Se- cece cco $ EEE oo FE oF ooo HSooooc EEF ooo $$. ) 


o ” nw 
fos -2e- «8 oS88S0n-EEOSRE sESaausESSecacese 


sSeeaEEGUETEICUTAE AT TEREALEEEEEEREEEL 


11826 


Appendix 2. Daily Total Numbers of Fish Released 
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Appendix 3. A Description of Methods to Estimate Cui-ui Numbers Filmed on Video in 1995. 


During the run cursory counts of cui-ui (designated as first counts) were made on a 12-inch 
monitor to provide a daily tally of fish. Subsequent viewing on a 27-inch monitor allowed more 
accurate counts based on size differences between cui-ui and Tahoe suckers. Most releases were 
viewed three times (designated as second - fourth counts) on a 27-inch monitor and compared 
with cursory counts. Cursory counts viewed on a 12-inch monitor were consistently greater than 
secondary counts viewed on a 27-inch monitor. Because standard deviations and means 
incorporating all counts were inherently biased, cursory estimates were disregarded except when 
river trap releases were partially recorded or erased. 


A regression between 102 cursory and secondary estimates of cui-ui counts captured in the river 
trap (Figure 1 of this appendix) was used to back-calculate 16 river trap releases that were 
partially recorded or erased. A proportional density estimate (designated as “Estimate of Missing 
Data” in Appendix 4) was added to secondary counts for 20 river trap releases where estimates of 
time could be applied to a missing segment of the release. Estimates for the remaining river trap 
releases used mean values of secondary counts (i.e. second - fourth counts) as the final estimate. 
The following spreadsheet, figure, and Appendix 4 present results of video counts. 
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Appendix 3 (Figure 1). A power regression between cursory and secondary estimates of cui-ui 
spawners captured in the river trap and viewed from video footage, 1995. 
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Appendix 3. A Description of Methods to Estimate Cui-ui Numbers Filmed on Video in 1995. 


5555355555353 


¢7 


Standard Standard 
Second Third Fourth MeanCount Deviation Mean Count Deviation 
Count Count Count (1et- 4th) (1et-4th Counts) (2nd- 4th) (2nd-4th Counts) Comments 
0 0 0 0 0 0 0.0 
0 0 0 0 0.0 0 0.0 
10 12 10 11 1.2 1 1.2 
% 43 40 40 3.5 40 3.6 
1 1 1 1 0.0 1 0.0 Camera 
0 0 0 0 0.0 0 0.0 2-Tahoes 
0 0 0 4 0.0 0 0.0 4-Tahoes 
0 0 0 16 0.0 0 0.0 
0 0 0 21 0.0 0 0.0 
0 0 0 55 0.0 0 0.0 
Could not determine sets on tape 
0 0 0 2.0 0.0 MBFF 95' Tape #1, 5-Tahoes 
Could not determine sets on tape 
Could not determine sets on tape 
18 18 16 26 15.5 18 0.0 
182 197 201 206 27.1 193 10.0 Sunlight glare 
164 187 174 174 99 175 11.5 
106 107 102 108 5.9 105 2.6 
7 8 8 13 10.2 8 0.6 
18 15 16 23 12.9 16 1.5 
121 122 113 159 60.8 119 4.9 
54 56 49 79 §2.1 53 3.6 
106 112 113 110 3.8 110 3.8 
Recorded over 
125 118 117 120 44 120 44 
128 126 135 165 71.3 130 4.7 
61 67 58 94 63.1 62 46 
62 68 61 96 64.7 64 3.8 
72 73 71 96 48.0 72 1.0 
26 21 27 46 41.7 25 3.2 
13 14 12 19 12.0 13 1.0 
6 7 8 30 45.0 7 1.0 
1 1 1 10 17.6 1 0.0 Part of set not recorded 
0 0 0 12 24.5 0 0.0 1-Tahoe, pert of set not recorded 
2 2 2 18 31.0 2 0.0 1-Tahoe, part of set not recorded 
13 16 15 42 54.7 15 1.5 
1 1 1 18 33.0 1 0.0 Part of set not recorded 
3 3 3 6 6.0 3 0.0 Part of set not recorded 
2 1 1 5 7.3 1 0.6 1-LCT, part of set not recorded 
65 62 61 70 13.8 63 2.1 
81 96 102 109 32.7 93 10.8 Pari of set not recorded 
141 161 137 180 74.7 143 7.2 tlarge LCT? @ 11:06:08 
91 106 108 129 §4.2 102 93 
24 29 25 48 44.6 26 2.6 
324 291 299 379 148.3 305 17.2 
59 53 52 75 40.3 55 3.8 
173 173 168 250 156.9 171 2.9 
134 126 124 171 86.1 128 §.3 
61 73 62 99 67.6 65 6.7 
139 135 147 185 90.0 140 6.1 
191 194 183 242 105.4 189 §.7 
132 125 135 198 134.7 131 5.1 








Appendix 3. A Description of Methods to Estimate Cui-ui Numbers Filmed on Video in 1995. 
Standard Standerd 
First Second Third Fourth MeanCount Devietion Mean Count Demation 
Date Te Count Count Count Count (18t- 4th) (1s8t-4th Counts) (2nd - 4th) (2nd-4th Counts) Comments 
06/03/95 18:59:30 350 131 122 126 162 112.1 126 46 
06/03/85 19:26:34 360 136 149 138 193 104.7 141 7.0 
06/085 8 84=—- 19:5 1:44 164 121 120 124 132 21.2 122 2.1 
06/03/85 20:20:31 186 59 55 54 89 66.0 56 26 Blurry images 
06/03/85 20:54:00 250 98 101 101 138 75.0 100 1.7 
06/0385 21:30:55 350 173 168 169 215 00.0 170 2.6 
06/03/85 22:03:07 175 170 162 169 66 169 66 
06/03/05 22:43:07 345 183 165 186 225 60.2 165 1.5 
06/03/85 23:12:00 192 16 16 18 60 882 16 0.6 
06/03/85 23:50:57 505 169 166 179 255 166.9 171 6.8 
06/04/85 00:37:25 320 181 143 150 101 86.1 148 4.4 Part of set not recorded 
06/04/85 01:34:27 452 61 82 7§ 173 186.4 79 3.8 Part of set not recorded 
06/04/85 02:08:00 342 20 20 16 100 161.3 19 1.2 
06/04/95 02:42:30 310 99 110 106 156 102.6 105 5.6 
06/04/95 03:13:53 160 79 81 81 100 39.8 80 1.2 
06/04/95 03:56:35 260 59 57 59 109 100.8 58 1.2 Part of set not recorded 
06/04/95 04:15:00 300 300 Set not recorded 
06/04/95 05:08:48 4 1 1 1 2 1.5 1 0.0 Part of set not recorded 
06/04/95 05:51:13 116 17 18 18 42 49.2 18 0.6 
06/04/95 06:21:16 250 41 40 41 93 104.7 41 0.6 
tN 06/04/95 07:02:59 482 122 126 125 214 178.8 124 2.1 
N 06/04/95 07:40:06 65 71 77 81 79 6.0 76 5.0 Part of set not recorded 
06/04/85 08:30:00 120 120 Set wes recorded over 
06/04/95 09:30:00 440 440 Set was recorded over 
06/04/95 10:05:41 217 129 118 127 148 46.4 126 59 Part of set not recorded 
06/04/95 10:36:34 470 162 143 149 229 161.0 148 46 
06/04/95 11:12:24 500 125 145 130 225 183.5 133 10.4 Part of set not recorded 
06/04/95 11:37:08 55 50 48 51 3.6 51 3.6 
06/04/95 12:12:20 370 198 210 201 245 83.7 203 6.2 
06/04/95 12:39:28 375 123 130 131 190 123.6 128 44 
06/04/95 13:01:32 475 166 184 171 249 150.9 174 9.3 
06/04/95 13:24:26 150 2 2 2 39 74.0 2 0.0 
06/04/95 13:56:23 215 10 11 12 62 102.0 11 1.0 
06/04/95 14:33:32 1150 319 316 310 §24 417.5 315 4.6 
06/04/95 15:02:03 286 174 192 177 207 §3.1 181 9.6 
06/04/95 18:33:21 544 255 262 276 334 140.1 264 10.7 
06/04/95 16:00:30 391 228 234 217 268 82.6 226 8.6 
06/04/05 16:21:52 275 197 208 194 219 38.1 200 74 
06/04/95 17:10:14 194 156 149 143 161 23.0 149 6.5 
06/04/85 17:37:06 260 137 158 143 175 57.7 146 10.8 
06/04/95 18:04:39 157 121 130 109 129 20.4 120 10.5 Lots of Tahoe suckers 
06/04/95 18:30:38 104 74 65 68 78 17.9 69 46 
06/04/95 19:05:00 200 200 Set not recorded 
06/04/95 20:05:01 1 0 0 0 0 0.5 0 0.0 Was entrance gets ieft closed? 
06/04/95 20:28:03 75 51 54 47 57 12.5 51 3.8 Very dim light 
06/04/95 20:53:24 63 42 47 51 §1 9.0 47 45 
06/04/95 21:24:00 148 148 Set not recorded 
06/04/95 21:47:34 104 31 35 34 §1 35.4 33 2.1 
06/04/95 22:08:04 102 74 71 72 80 14.9 72 1.5 
06/04/95 22:28:18 116 69 64 73 61 24.0 69 45 
06/04/95 22:53:42 112 71 78 79 85 18.3 76 44 


06/04/95 23:17:39 123 12 12 12 40 55.5 12 0.0 Part of set not recorded 
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Appendix 3. A Description of Methods to Estimate Cui-ui Numbers Filmed on Video in 1995. 


23:55:14 
12:47:19 
01:49:15 
02:43:13 
03:32:41 
04:05:39 
04:50:05 
06:04:59 
06:41:06 
07:15:07 
08:00:46 
08:50:12 
09:53:30 
10:31:07 
10:58:27 
12:19:00 
13:01:33 
15:17:01 
16:53:00 
17:28:07 
18:44:33 
19:41:25 
21:13:57 
22:53:07 
23:50:45 
06:57:31 
00:39:16 
02:33:15 
03:27:46 
04:32:30 
05:29:36 
06:06:51 
09:24:30 
10:15:00 
15:39:10 
17:30:17 
18:47:39 
20:02:06 
20:35:29 
21:15:50 
21:58:29 
22:45:19 
23:48:39 
00:47:44 
10:40:42 
18:37:33 
20:21:19 
21:57:19 
23:29:55 
16:27:48 
17:38:45 
18:36:19 


Firet Second Third 
134 136 
bo 177 165 
58 39 39 
270 107 108 
7 68 64 
178 50 52 
193 114 122 
55 33 32 
76 67 69 
335 166 164 
151 159 162 
210 187 147 
225 52 53 
115 18 19 
152 77 76 
567 
410 120 123 
307 234 281 
127 111 
59 55 
141 92 92 
106 79 72 
21 7 7 
37 13 12 
16 1 1 
165 0 0 
120 1 1 
0 0 0 
72 0 0 
35 0 0 
20 1 1 
18 0 0 
8 2 2 
10 
51 16 16 
163 122 103 
149 103 112 
66 30 34 
42 22 23 
57 21 15 
55 21 23 
32 7 6 
35 4 3 
57 5 6 
15 7 7 
42 27 24 
39 8 7 
19 7 7 
11 2 2 
1026 856 864 
622 546 626 
215 164 159 


Fourth MeanCount Devietion MeanCount Deviation 
= oS ee ho 


134 
179 


107 


SSRv~eRouvePVs Vee 


(1st - 4th) (1st-4th Counts) ~— - 4th) Seas Ga 


139 
233 
45 
150 
698 
83 
138 


6.7 
118.8 
9.0 
79.9 
5.9 


143.5 


15.4 
12.0 


17.5 


17.7 


16.4 
19.7 


12.8 
15.8 


16.0 


37.2 


pe 
41 
110 
66 
$2 
119 
33 
67 


118 


SESw~w~wRr~evoBsyVesia no-c00-+0-5~3F8R 


S 


. ; 
2.9 
49 
21 
1.5 
44 
0.6 
1.5 
47 
$.i 
5.0 
0.6 
1.0 
2.6 


3.0 
23.8 
8.2 
4.0 
2.3 
3.8 
0.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


Part of set not recorded 
Part of eet not recorded 
Part of set not recorded 


Part of set not recorded 
Part of set not recorded 


Part of set not recorded 


Part of set not recorded 
Part of set not recorded 
Part of set not recorded 
Set wes recorded over @ 1:01 


Numerous Tahoes? at beginning 
1-LCT @ 6:44:46? 


Smealier targets likely Teahoes 

Part of set not recorded, 3-Tahoes, recorded over set on 6/5 @ 11:52 pm 
Past of set not recorded, 1-LCT @ 12:38:43 

Part of set not recorded 

1-Tahoe sucker? 

4-Tahoe suckers? 


Part of set not recorded, ~7-Tahoes 
~6-Tahoe suckers 
Set not recorded 


Lots of Tahoe suckers 


Part of set not recorded 


Counts estimated by lots of 10; fish diepleced water 
Counts estimated by lots of 10 
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Appendix 3. A Description of Methods to Estimate Cui-ui Numbers Filmed on Video in 1995. 


Twme Count Count Count Count 


20:31:04 143 
21:14:00 179 
23:01:44 
23:46:13 
01:25:00 
17:58:12 
19:31:39 
21:55:49 
23:42:47 
21:30:00 
22:27:14 
23:41:29 
06:41:24 
16:15:03 
17:37:50 
20:24:16 
22:48:26 
00:01:26 
01:06:41 
03:50:20 
05:35:43 
11:51:25 
13:39:39 
15:37:54 
16:52:28 
18:01:01 
02:01:42 
06:46:36 


“BeAO CBSRS8R3 


=o 
> 
wn 


“8588 


nos 


Sub-totals 26580 


-~SCCOONCDONOCCOCO-=-cCOO wotBnew 


12158 


aco Bnauw 


—"“CGOOODONGCGONOOOCOO--$-000 


12387 


oeetty 
Z -SOCCCwKWCDONOCCOCO“H=CCOO aogYneow B 


(1st- 4th) (1st-4th Counts) 


85 

179 
9 
10 


-OWwOo-suounyZBoooeneaooo yw 


17862 


38.7 


75 
14.7 
9.0 
21.6 
16.4 
6.0 
23.8 


0.0 
0.0 
7.5 
1.0 
13.5 
0.5 
0.0 
0.0 
57.5 
30.5 
10.0 
65 
8.8 
25 
0.0 
5.5 
0.0 
0.5 


(2nd - 4th) (2nd-4th Counts) Comments 
66 46 


“~SCCeCONCONCCOCOO-=-C00 woRQRnow 


5 


0.0 
1.5 
0.0 
2.0 
1.5 
0.0 
0.6 


Set not recorded 

2-Tahoes in turbulence at beginning 
3rd & 4th counts may include Tahoes 
Targets could be large Tahoes 


1-Tahoe 

Tahoe suckers only 

4th count may include 1-Tahoe 
2-targe Tahoes 








Appendix 4. 1995 Cui-ui Counts From Video Footage of River Trap Releases. 


Regression estimates were applied to 16 counts if filmed releases were erased by applying the following equation, Y=0.12733(X)"", where Y is the estimated count and 
X is the value of the first count. A proportional density estimate (designated as “Estimate of Missing Data”) was added to mean counts (2nd - 4th counts) for 20 river trap 
releases where estimates of time could be applied to a missing segment of the release. 


Estimate 
from applied Estimate of Estimated 
First Count Mean Count regression Missing TotaliNumber Daily 


Date Time (2nd - 4th) equation Data Released Totals Comments 
NR NR 0 0 
NR NR 0 0 
NR NR 11 11 
NR NR 40 40 
NR NR 1 1 Caeynua repositioned 
NR NR 0 0 2-Tahoes 
NR NR 0 0 4-Tahoes 
NR NR 0 0 
NR NR 0 0 
NR NR 0 0 52 
04/29/95 22:40:00 52 15 1§ 15 Could not determine sets on tape 
05/1095 23:02:00 4 0 0 0 MBFF 95° Tape #1, 5-Tahoes 
06/01/95 18:13:00 190 73 73 Could not determine sets on tape 
a> 06/01/95 18:30:00 300 126 126 Could not determine sets on tape 
A 06/01/95 23:48:00 49 18 18 217 
06/02/85 10:42:00 245 193 193 Sunlight glare 
06/02/95 12:56:00 169 175 175 
06/02/95 13:37:00 116 105 105 
06/02/95 15:01:00 26 8 8 
06/02/95 15:36:00 42 16 16 
06/02/95 16:37:00 260 119 119 
06/02/95 17:27:00 157 53 53 
06/02/95 18:06:00 110 110 
06/02/95 14:13:00 56 56 Recorded over, average between 13:37 & 15:01 sets 
06/02/95 18:37:40 120 120 
06/02/95 19:23:00 272 130 130 
06/02/95 19:55:50 188 62 62 
06/02/95 20:29:00 193 64 64 
06/02/95 21:00:00 168 72 72 
06/02/95 23:54:00 106 25 25 1307 
06/03/95 01:09:00 37 13 13 
06/03/95 92:11:00 97 7 7 
06/03/95 02:36:00 3% 1 1 Part of set not recorded, not likely any other fish 
06/03/95 03:08:00 49 0 0 1-Tahoe, part of set not recorded, not likely any other fish 
06/03/95 04:00:00 64 2 2 1-Tahoe, pert of set not recorded, not likely any other fish 
06/03/95 05:09:00 124 15 15 
06/03/95 05:48:00 67 1 1 Part of set not recorded, not likely any other fish 
06/03/95 06:48:00 1§ 3 3 Part of set not recorded, not likely any other fish 
06/03/95 07:25:00 16 1 1 1-LCT, part of set not recorded, not kely any other fish 
06/03/95 06:20:00 90 63 63 
06/03/95 10:25:52 156 93 210 303 Part of set not recorded, 35 fish/sec *Geec=210fish 
06/03/95 11:07:00 292 143 143 tlarge LCT? @ 11:08:08 
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Appendix 4. 1995 Cui-ui Counts From Video Footage of River Trap Releases. 


estimates were applied to 16 counts if filmed releases were erased by applying the following equation, Y=0.12733(X)'", where Y is the estimated count and 


Regression 
X is the value of the first count. A 
releases where estimates of time could be applied to a missing segment of the release. 


Time 
14:09:00 
14:43:00 
15:19:00 
15:49:00 
16:29:00 
16:55:00 
17:22:54 
17:48:49 
18:15:43 
18:35:00 
18:59:39 
19:26:34 
19:51:44 
20:20:31 
20:54:00 
21:30:55 
22:03:07 
22:43:07 
23:12:00 
23:59:57 
00:37:25 
01:34:27 
02:08:09 
02:42:30 
03:13:53 
03:56:35 
04:15:00 
05:08:48 
05:51:13 
06:21:16 
07:02:59 
07:40:06 
08:30:00 
09:30:00 
10:05:41 
10:36:34 
11:12:24 
11:37:08 
12:12:20 
12:39:28 
13:01:32 
13:24:26 


First Count Mean Count 


116 
600 
135 
485 


(2nd - 4th) 


density estimate (designated as "Estimate of Missing Data") was added to mean counts (2nd - 4th counts) for 20 river trap 


Estimate 


equation 


126 


42 
201 


21 


from applied Estimate of Estimated 
ae Total Number 


Released 
102 


Daily 
Totals 


3119 


Comments 





Blurry images 


Part of set not recorded, 3fish/sec*7sec=21fish 
Part of set not recorded, apply regression estimate 


Part of set not recorded, 12fish/sec*10sec=120fish 
Set not recorded 
Part of set not recorded (~55%), add 3 additional fish 


Part of set not recorded, 12fish/sec*10sec=120fish 
Set was recorded over 

Set was recorded over 

Part of set not recorded, 20fish/sec*5sec=100 fish 
Part of set not recorded, 30fish/sec*5eec=1 50fish 
Part of set not recorded, 10fish/sec*15sec=150fish 
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Appendix 4. 1995 Cui-ui Counts From Video Footage of River Trap Releases. 


estimates were applied to 16 counts if filmed releases were erased by applying the following equation, Y=0.12733(X)*"", where Y is the estimated count and 


releases where estimates of time could be applied to a missing segment of the release. 


Time 
13:56:23 
14:33:32 
15:02:03 
15:33:21 
16:00:30 
16:21:52 
17:10:14 
17:37:08 
18:04:39 
18:30:38 
19:05:00 
20:05:01 
20:28:03 
20:53:24 
21:24:00 
21:47:34 
22:08:04 
22:28:18 
22:53:42 
23:17:39 
23:55:14 
12:47:19 
01:49:15 
02:43:13 
03:32:41 
04:05:39 
04:50:05 
06:04:59 
06:41:06 
07:15:07 
08:00:46 
08:50:12 
09:53:30 
10:31:07 
10:58:27 
12:19:00 
13:01:33 
15:17:01 
16:53:00 
17:28:07 
18:44:33 
19:41:25 


215 
1150 
286 
544 
301 
275 
194 
260 


104 
200 
1 
75 
63 
148 
104 
102 
116 
112 
123 
162 


11 
315 
181 


Estimate 
from applied Estimate of 
First Count Mean Count regression Missing 


(2nd- 4th) equation 


77 


43 


273 


Estimated 
Total Number 
Released 


11 
315 
181 


Totals 


X Is the value of the first count. A proportional density estimate (designated as “Estimate of Missing Data”) was added to mean counts (2nd - 4th counts) for 20 river trap 


Comments 


Lots of Tahoe suckers 

Set not recorded 

Was entrance gate left closed? 
Very dim light 


Set not recorded 


Part of set not recorded, apply regression estimate 


Part of set not recorded, 1Sfish/sec*4sec=60fish 
Part of set not recorded, 20fish/sec*Seec= 100fish 
Part of set not recorded, 15fish/sec*Ssec=65fish 


Part of set not recorded, 10fish/sec’10sec=100fish 
Part of set not recorded, 10fish/sec*8sec=80fish 


Part of set not recorded, 30fish/sec*6sec=180fish 
Part of set not recorded, 13fish/sec*10sec=130fish 
Part of set not recorded, 8fish/sec*10sec=80fish 
Part of set not recorded, 15fish/sec*Seec=65fish 
Set was recorded over @ 1:01 
Numerous Tahoes? at beginning 


1-LCT @ 6:44:46? 
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Appendix 4. 1995 Cui-ui Counts From Video Footage of River Trap Releases. 


Regression estimates were applied to 16 counts if filmed releases were erased by applying the following equation, Y=0.12733(X)""", where Y is the estimated count and 
X is the value of the first count. A proportional density estimate (designated as “Estimate of Missing Deta") was added to mean counts (2nd - 4th counts) for 20 river trap 


releases where estimates of time could be applied to a missing segment of the release. 


23:46:13 
01:25:00 
17:58:12 
19:31:39 
21:55:49 
23:42:47 
21:30:00 
22:27:14 
23:41:29 


(2nd - 4th) 


—> ab 
BSn~w~ wR toveBssesia NO=-C9OCO-0-5™N~ 


> 
a 
—— 


co wOoORSSnwa Bg 


Estimate 


from applied Estimate of Estimated 
First Count Mean Count regression Missing Total Number 
equation Data 


0 
5 
0 
3 
2 
6 
68 
0 
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Comments 


Smaiier targets likely Tahoes 

Part of set not recorded, 3-Tahoes, recorded over set on 6/5 @ 11:52 pm, no change 
Part of set not recorded, 1-LCT @ 12:39:43, ifish/sec*Ssec=5fish 

Part of set not recorded, no change 

1-Tahoe sucker? 

4-Tahoe suckers? 


Part of set not recorded, ~7-Tahoes, apply regression 
~6-Tahoe suckers 
Set not recorded 


Lots of Tahoe suckers 


Part of set not recorded, 0.5fish/sec*12sec=6fish 


Counts estimated by lots of 10; fish displaced water 
Counts estimated by lots of 10 


Set not recorded 

2-Tahoes in turbulence at beginning 
3rd & 4th counts may include Tahoes 
Targets could be large Tahoes 











6¢ 


Date 
06/12/95 
06/12/95 
06/12/95 
06/12/95 
06/12/95 
06/13/95 
06/13/95 
06/13/95 
06/13/95 
06/13/95 
06/13/95 
06/13/95 
06/13/95 
06/13/95 
06/14/95 
06/14/95 


Time 
06:41:24 
16:15:03 
17:37:50 
20:24:16 
22:48:26 
00:01:26 
01:06:41 
03:50:20 
05:35:43 
11:51:25 
13:39:39 
15:37:54 
16:52:28 
18:01:01 
02:01:42 
06:46:36 


Sub-totals 


Appendix 4. 1995 Cui-ui Counts From Video Footage of River Trap Releases. 


Regression estimates were applied to 16 counts if filmed releases were erased by applying the following equation, Y=0.12733(X)":*", where Y is the estimated count and 
X is the value of the first count. A proportional density estimate (designated as "Estimate of Missing Data") was added to mean counts (2nd - 4th counts) for 20 river trap 
releases where estimates of time could be applied to a missing segment of the release. 


not 


28580 


(2nd - 4th) 


=OOCONCONOCOOOCOO-=c6 


12299 


Estimate 
from applied Estimate of 
First Count Mean Count regression 


equation 


1319 


1801 


Estimated 
Missing Total Number 


Released 


“-OOCONOCOONOCOOCSO 4-6 


15377 


Daily 


Totals 


15377 


Part of set not recorded, no change (~7 sec recording) 


1-Tahoe 

Tahoe suckers only 

4th count may include 1-Tahoe 
2-large Tahoes 





Appendix 5. Number of Cui-ui Transported by Truck and Released Upstream 
from the Marble Bluff Fish Facility in 1995. 


Location designated by L- represent a specified ladder. The terminal ladder is designated 
as L-4. Other ladders are sequentially numbered upstream from the terminal ladder. 


Daiiy 
Date Time Location Number Total Comments 
04/07/95 17:00 L-4 314 314 Trial transportation exercise 
04/28/95 18:52 L-4 454 
20:20 L-4 452 
22:00 L-4 450 
23:30 L-4 450 1806 
04/29/95 01:30 L-4 450 
03:30 L-4 450 
05:00 L-4 450 1350 
04/30/95 16:00 L-3 310 
21:30 L-3 474 784 
05/0195 23:00 L-3 301 301 
06/02/95 09:00 L-4 280 
11:00 L-3 80 
13:00 L-3 385 
15:00 L-3 331 
16:00 L-3 369 
17:40 L-3 227 
18:15 L-2 110 
19:30 L-3 299 2081 
06/03/95 10:30 L-4 100 ~1500 fish were planted back into fishway 
near building due to tank failure and 100 put in river 
12:30 L4 600 
15:21 L-4 600 
17:10 L-4 621 
18:40 L-4 627 Sex ratio 94 males : 82 females 
19:00 L-3 223 
21:00 L-4 314 
21:30 L-4 200 
21:45 L-3 400 
22:17 L-3 306 
22:56 L-3 1255 
23:40 L-3 317 5563 
06/04/95 12:00 L-3 243 
12:55 BLDG. 1127 Fish were netted downstream from bidg. 
17:00 L-4 739 
18:00 L-3 202 2311 
TOTAL TRANSPORTED 14510 


30 











